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CLINICAL/NARRATIVE REVIEW 

Morbid Obesity — The New Pandemic: Medical and 
Surgical Management, and Implications for the 
Practicing Gastroenterologist 

John P. Cello, MD 1 and Stanley J. Rogers, MD 1 

The gastroenterologist, whether in academic or clinical practice, must face the reality that an increasingly large percentage of 
adult patients are morbidly obese. Morbid obesity is associated with significant morbidity and mortality including enhanced 
morbidity from cardiovascular, cerebrovascular, hepatobiliary and colonic diseases. Most of these associated diseases are 
actually preventable. Based on the 1991 NIH consensus conference criteria, for most patients with a body mass index 
(BMI = weight in kilograms divided by the height in meters squared) of 40 or more, or for patients with a BMI of 35 or more and 
significant health complications, surgery may be the only reliable option. Currently in the United States, over 250,000 bariatric 
surgical procedures are being performed annually. The practicing gastroenterologist in every community, large and small, must 
be familiar with the various surgical procedures together with their associated anatomic changes. These changes may 
dramatically increase the prevalence of nutritional deficiencies and profoundly alter the clinical and endoscopic approaches to 
diagnosis and management. 
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INTRODUCTION 

Over 100 million adult Americans are currently overweight or 
obese. It has been widely recognized by physicians, 
insurance adjusters, nutritionists and the public at large 
that these patients are at increased risks for hypertension, 
type II diabetes, coronary artery disease, gallbladder 
disease, certain cancers (colon, ovarian, breast), dyslipide- 
mia, cerebral vascular disease, osteoarthritis and sleep 
apnea. The pandemic in the United States and indeed around 
the globe has spread dramatically. 1-5 In 1988, for example, 
there were only 19 states with an adult obesity prevalence 
of 10-14%. In 1994, however, there were 16 states with 
a prevalence of adult obesity of 15-19% and 34 states with 
10-14% prevalence of obesity. In the year 2000, there were 
22 states in which the prevalence of obesity was > 20%, 27 
states with 15-19% obesity and only 1 state with a preva- 
lence of 10-14% obesity. In the second decade of the new 
millennium, the reality for the gastroenterologist is that a large 
and increasing percentage of patients are obese, a disease 
that is associated with significant morbidity and mortality, and 
most of these associated deaths are actually preventable. The 
problem for all of us is the extraordinary healthcare costs. 
There are estimated between 250 and 300 billion dollars 
annually spent on conditions directly related to obesity. 

Obesity is by definition an excess storage of fat. The 
medical definition of morbid obesity is a patient whose weight 



is > twice ideal body weight and/or 100 pounds or more 
overweight. Body mass index (BMI) is commonly used to 
describe the status of weight. BMI is calculated as weight in 
kilograms divided by the height in meters squared (m 2 ). An 
overweight individual has a BMI between 25 and 29.9 kg/m 2 . 
Obesity is defined as a BMI >30 kg/m 2 . The prevalence of 
hypertension is virtually linearly related to the BMI as is 
diabetes, lumbosacral spine disease, chronic cholecystitis 
and an excess use of five or more healthcare specialists. 
Coronary artery disease is especially prevalent among obese 
men, with a prevalence of 44% in men over the age of 50 years 
with a BMI of 30 kg/m 2 or more. 



MEDICAL OPTIONS 

The average overall efficacy of an unsupervised rigorous 
weight-loss program is about 20 kg/year. Other options 
typically used by patients outside of medical supervision 
include support groups, behavior modification, specialized 
structured diets, and non-medically supervised very-low 
calorie diets. Commercial options cost consumers billions of 
dollars annually and do produce definite though transiently 
positive results. Several unorthodox methods including bulimia, 
purging, starvation diets or even jaw wiring are considered 
hazardous to a patient's health. Additionally, prescription 
pharmacological agents are available; however some of these, 
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including thyroid derivatives and amphetamines, are not 
licensed for bariatric use and should not be used. 

In general, drugs that can treat obesity work through three 
different mechanisms: appetite suppression, increased meta- 
bolism of dietary nutrients, and interference with the routine 
absorption of ingested nutrients. 6-12 Multiple single-agent 
drugs are in later stages of development, including Contrave, 
Empatic, Qnexa, and an injectable combination of leptin and 
pranlintide. Qnexa has recently been approved by the FDA as 
an adjunct to dietary control in patients with a BMI 30kg/m 2 . 
This is a combination of two drugs including phentermine and 
topiramate. 

An application was recently rejected by the FDA for a novel 
drug used outside the United States called Rimonabant. 12 It is 
a selective cannabinoid receptor-1 blocker, and its major side 
effect is vacillating mood disorders. Unfortunately, it has only 
a limited efficacy with a 4-5 kg additional weight loss over that 
achieved with a 1 ,500 calorie/day diet alone. 

Orlistat, currently the only approved medication for obesity, 
is a pancreatic lipase inhibitor that costs about $200 per 
month. Given its pharmacological mechanism of action, 
untoward side effects of steatorrhea, diarrhea, cramping and 
flatulence are common. The overall efficacy is marginal 
however. Patients only lose an additional 3-4 kg/year with 
Orlistat over that achieved by a 1 ,500 calorie/day diet alone. 

Sibutramine, recently discontinued by order of the FDA 
is a monoamine reuptake inhibitor. It cost about $120 a 
month and had the side effects of tachycardia, hypertension, 
seizures, cholelithiasis, depression and even suicide ideation. 
Its efficacy was demonstrated to be limited also. It's estimated 
that 4-5 kg of extra weight loss could occur over a year with 
sibutramine in addition to a 1,500 calorie/day diet. 

NOVEL INTERVENTIONAL THERAPIES 

There are many novel therapies that are being investigated 
around the world. 13-34 The most promising, currently licensed 
for use in much of Europe and Latin America, is the BioEnteric 
Intragastric Balloon, also called the BIB system. It is licensed 
overseas for short-term use (6 months) and it consists of an 
intragastric balloon that is placed and removed endoscopi- 
cally, similar to the Garren balloon used decades ago. Many 
investigations are being conducted in the use of this and other 
endoscopically-placed gastric restriction and volume-reduc- 
tion devices, including those that create gastric partitions and 
restrictions. 

SURGICAL OPTIONS— WHY SURGERY? 

It has been well documented by extensive studies that despite 
impressive weight loss with medical or pharmacological 
programs, diet or exercise, many if not most patients with 
clinically severe or morbid obesity are refractory in the long 
run to these conservative treatments. On the basis of the 
1991 NIH consensus conference criteria, for most patients 
with a BMI of 40 or more, or for patients with a BMI of 35 
or more and significant health complications, surgery may be 
an option if they have failed to lose weight with more 
conservative approaches. The practicing gastroenterologist 
in every community, large and small, must know the current 



surgical options and their different benefits and potential 
problems. Since most non-surgical programs fail in the long 
term, patients are becoming increasingly interested in surgery 
as more effective and durable. Patients know these options 
often by information accessible on the internet, and clinicians 
must be vigilant in keeping up to date with these options. 
Bariatric surgery introduces several unique issues to the 
practicing internist and gastroenterologist, and knowledge of 
these must be gained to adequately address the increasing 
proportion of the patient population who have had bariatric 
surgery. 



SURGICAL OPTIONS FOR MORBID OBESITY— 
MULTIDISCIPLINARY APPROACH NECESSARY 

It is quite clear from past experience that patients should be 
carefully screened in a multidisciplinary manner before being 
considered acceptable candidates for surgery for morbid 
obesity. Unfortunately, limited screening may be undertaken 
by the patient who seeks surgery at sites remote from the 
community physicians who will be ultimately caring for the 
patient. The disciplines that routinely should be involved in 
providing these patients with a preoperative evaluation include 
gastroenterology, anesthesia, cardiology, pulmonology, psy- 
chiatry, endocrinology and clinical nutrition. In many instances, 
however, few if any of these specialties have interacted with the 
individual patient before being considered for bariatric surgery. 

The surgical options that are currently available include 
those that are a) predominantly malabsorptive, those that 
are b) primarily restrictive, and c) those that have a 
combination of malabsorptive and restrictive components. 

The surgical options (Figures 1-3) are as follows: 
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Figure 1 The Roux-en-Y gastric bypass. A small gastric pouch is created from 
the proximal stomach with the remnant stomach remaining in continuity with the 
duodenum. A 'Roux' limb of jejunum beyond the ligament of Treitz is connected to 
the gastric pouch and a jejunojeunostomy formed 100-1 50 cm distal to the 
gastrojejunostomy. 
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Figure 2 Gastric band. An inflatable band is placed around the proximal 
stomach with a port for fluid instillation in the abdominal wall. The band may be 
tightened or loosened by either adding of withdrawing liquid from the port. The 
device constricts the proximal stomach 'restricting' the amount of food that can be 
consumed at any one time. 
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Figure 3 Sleeve gastrectomy. A long linear staple line is created from the 
proximal stomach to the antrum leaving a linear tube conduit from gastroesophageal 
junction to pylorus. The disconnected stomach is removed leaving a small lumen 
behind restricting the gastric capacity. 



Malabsorptive surgical procedures. These malabsorptive 
procedures were prototyped over 40 years ago by the jejuno- 
ileal (Jl) bypass, which was abandoned over a decade ago. 13 



The operative technique for this procedure consisted of 
connecting a short length of proximal jejunum (-4-14 inches 
beyond the ligament of Treitz) to the distal ileum —4-12 inches 
proximal to the ileocecal valve. The weight loss mechanism 
created by this procedure was primarily malabsorption, as the 
majority of the absorptive surface of the small intestine was 
bypassed. Unfortunately, multiple complications were asso- 
ciated with this procedure, including most seriously hepatic 
steatonecrosis (which occurred with the prevalence of up to 
30%) and hepatic cirrhosis (with a prevalence of -7%). 
Nephrolithiasis with oxalate stones occurs in -21% of the 
patients following the Jl bypass. This procedure has been 
largely abandoned and many patients have had the procedure 
reversed. 

The modern equivalent of the Jl bypass is the biliopancrea- 
tic diversion in which a small gastric pouch is connected 
to an alimentary limb of jejunum. The biliopancreatic limb 
of small bowel from the proximal duodenum to about the 
distal jejunum carries only bile and pancreatic secretions 
but no chyme, while the alimentary limb has only food 
substances but no pancreatic or biliary secretion. There is a 
very short common limb of distal ileum. This is a very effective 
procedure but produces profound malabsorption. The duode- 
nal switch procedure is quite similar to biliopancreatic 
diversion, however the gastric pouch is created by a sleeve 
gastrectomy. 

Restrictive surgical procedures. The first of the restrictive 
bariatric procedures was the vertical-banded gastroplasty in 
which a small gastric pouch was created by a double linear 
row of staples in the cardia. The outlet from this small pouch 
is constricted by a band. A current variation of the banded 
gastroplasty is the sleeve gastrectomy, wherein the entire 
greater curvature of the stomach from fundus to antrum is 
resected 17-20 (Figure 3). The gastric tube created is merely 
3-4 cms in diameter from cardia to antrum. 

A new putative replacement for the sleeve gastrectomy 
or vertical-banded gastroplasty is the very popular Lap- 
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(Figure 2). Food passes in the Lap-Banded 



stomach through the outlet from the upper gastric pouch to 
the lower portion of the stomach much more slowly because of 
this circumferential water-filled collar. The patient feels full for 
a longer period of time. The major advantage of the Lap-Band 
is its limited invasive approach, as most of these are placed 
laparoscopically. There is no stomach or bowel stapling or 
division, or intestinal routing. The band is adjustable; it is 
reversible and appears to have the lowest operative compli- 
cation rate of all bariatric procedures, as well as the lowest 
associated mortality and a very low risk of malnutrition. The 
disadvantage is that patients are required to have regular 
outpatient clinic follow-up visits to provide band adjustments 
for optimal weight-loss results. The gastric band has slower 
initial weight loss than the gastric bypass. 25-27 

Combined restrictive and malabsorptive surgical proce- 
dures. The most popular, and in fact, the current gold 
standard for bariatric surgery is the Roux-en-Y gastric 
bypass 28-34 (Figure 1). These procedures are done in almost 
all cases laparoscopically and they have combined restrictive 
and malabsorptive components. A small gastric pouch with a 
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30-ml capacity is anastomosed to a loop of jejunum 
transected distal to the ligament of Treitz. The first of these 
procedures was performed by Mason in 1966 and the first 
laparoscopic gastric bypass by Wittgrove in 1994. There is 
however a large bypassed portion of the stomach and the 
entire duodenum. 

Considerations for the gastroenterologist. It is important 
for the clinical gastroenterologist to recognize that even with 
the most popular of the surgical bariatric procedures, namely 
the Roux-en-Y gastric bypass, and indeed for all procedures 
with a malabsorptive component, there are profound nutri- 
tional alterations and potential serious complications that can 
occur in both an early and late post-operative setting. 35-38 
Remember that the gastric capacity is reduced from nearly 
2 1 to 30 ml. The gastric stoma leads directly into the mid 
jejunum in the Roux-en-Y configuration. It is important to 
understand that the gastrojejunostomy is an end-to-side 
anastomosis, with a very small afferent limb of jejunum, so 
when an endoscope is passed through the stoma into the 
efferent jejunum there will often be a small blind afferent limb 
that had been closed off proximally by a surgical staple line. 
Roux-en-Y gastric bypass patients will also have a second 
anastomosis, namely a jejunojejunostomy, ~ 60-80 cm distal 
to the gastrojejunostomy. It may not be possible to reach the 
jejunojejunostomy using a standard endoscope, and to get to 
this level one may in fact require the use of an enteroscope or 
a sterilized pediatric colonoscope. Also, the gastroentero- 
logist must be mindful of the fact that virtually the entire 
remnant stomach, duodenum, pancreatic and biliary systems 
are remote to and virtually impossible to approach by 
standard endoscopy. There have only been a few isolated 
case reports of clinicians entering the bypassed stomach, 
duodenum and proximal jejunum via retrograde passage of 
an endoscope through the jejunojejunostomy. 

The gastroenterologist (indeed all physicians caring 
for patients following bariatric surgery) must recognize 
that there are potential profound consequences of bariatric 
procedures that bypass the duodenum and/or shorten the 
absorptive surface of the small bowel. 35 ' 38 This is most 
important with the essential vitamins and minerals. 39-40 
The most serious potential problems are definitely associated 
with malabsorption of the fat-soluble vitamins: A, D, E and K, 
as well as iron and calcium. There are also instances of 
thiamine, folate, vitamin B 12 , riboflavin, copper and zinc 
deficiency. Patients therefore must always remain on a liquid 
or chewable multi-vitamin diet and must also have their 
nutritional status assessed and monitored regularly, including 
specific laboratory testing every 3-4 months while losing 
weight, and at least annually thereafter. Given the potential for 
profound malabsorption of multiple vitamins and minerals, the 
gastroenterologist must always be alert to the unique signs 
and symptoms of these deficiencies. When in doubt, test and/ 
or seek consultation. 

Endoscopic intervention in patients undergoing gastric 
surgery for morbid obesity. The most common of the 
post-operative complications that can occur in patients 
undergoing bariatric surgery include anastomotic strictures, 
anastomotic bleeding, dumping syndrome and vitamin 



malabsorption. 56 Strictures at the gastrojejunal anasto- 
mosis are not uncommon, as by definition the stoma is 
designed to be relatively small to provide restriction of food 
intake. 41 ' 43 ' 49 For the first month or so, patients may have 
surgical edema and the anastomosis will expand once the 
edema resolves; only if a patient cannot tolerate liquids 
should dilation under these circumstances occur. 
In general, stomal dilation should only occur after consulting 
the attending surgeon. As the gastrojejunal anastomosis 
is eccentric in most circumstances when created by hand 
sewing or with the use of an end-to-end stapling device, great 
care must be taken when attempting to pass a critically 
narrowed anastomosis. The technique for safely performing 
endoscopic balloon dilation of an anastomotic stricture is as 
follows. Indeed it is preferable to first pass any endoscope, 
even if pediatric sized, under direct vision into the efferent 
limb. The balloon dilation catheter should be advanced 
directly under direct visualization into the more distal 
jejunum, after which it is safe to withdraw both the endoscope 
and balloon together, positioning the balloon across the 
anastomosis so that dilation can occur with care using 
manufacturer-recommended pressures of the balloon under 
direct observation. Surprisingly, most patients with an 
anastomotic stricture require only one, or infrequently two, 
dilations. Again, it is worth emphasizing the importance of 
consulting with a bariatric surgeon when proposing stricture 
dilation of a bariatric anastomotic stricture to understand the 
size of the anastomosis, the maximum dilation desired, and 
balloon size to be used. 

Anastomotic bleeding may occur post-operatively 46-48 It is 
important to remember that there are multiple staple lines in 
the traditional Roux-en-Y gastric bypass, and usually two 
anastomoses, which can be created either using a stapling 
device or with suture. The gastrojejunostomy is visible to the 
endoscopist typically without difficulty, and as mentioned, the 
jejunojejunostomy is also accessible endoscopically, perhaps 
necessitating an enteroscope or pediatric colonoscope. The 
gastric remnant, entire duodenum, pancreatic duct and biliary 
tree are, of course, not available to gastroenterologist unless 
extraordinary maneuvers are undertaken. Bleeding in a post- 
operative bariatric surgery patient must always be assessed 
initially by the bariatric surgeon. Once intraperitoneal bleeding 
has been ruled out, it may be necessary to perform upper 
endoscopy to identify the site of bleeding and provide 
hemostatic treatment. For endoscopic treatment of post- 
operative bleeding from either the gastrojejunal or jejuno- 
jejunal anastomotis, and/or any other gastrointestinal source 
(i.e., ulceration) that may be readily seen using standard 
endoscopy, techniques including injection, argon plasma 
coagulation, heater probe, bipolar electro coagulation, or 
clipping are acceptable. Once again, the gastroenterologist 
must be aware of the surgical anatomy and consultation with the 
attending surgeon is essential to provide optimal patient care. 

To evaluate the remnant stomach in a patient with 
suspected bleeding, techniques such as nuclear scanning, 
CT scanning or angiography may be used. Access to the 
remnant stomach is possible using intraoperative direct 
access, either via laparoscopic or open technique, with 
direct insertion of the endoscope through the abdominal 
wall and the gastric wall, secured with a purse-string 
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Figure 4 Translaparoscopic endoscopy. To visualize the remnant stomach and 
duodenum (following a gastric bypass), an endoscope is introduced by the surgeon 
through a laparoscopic trochar placed directly in to the stomach. Endoscopic 
examination of the gastric remnant and duodenum is thereby possible at the time of 
laparoscopy. 




via Laparoscope 

Figure 5 Translaparoscopic endoscopic retrograde cholangiopancreatography 
(ERCP). As in Figure 4, the appropriate endoscope (this time a side-viewing ERCP 
endoscope) is introduced translaparoscopically directly into the remnant stomach. 
The ERCP endoscope is positioned at the papilla for cannulation of the pancreatic 
and bile ducts. 



suture placed by the surgeon to allow insufflation of the 
gastric lumen and minimize insufflation leakage around the 
endoscope. This novel technique may be utilized in patients 
with no evidence of blood loss from either the upper, lower or 
mid-bowel based upon standard imaging, and allows visua- 
lization of the remnant stomach, duodenum and proximal 
jejunum. 50-51 Intraoperative direct gastric remnant endo- 
scopy, via laparoscopy or open surgery, allows reliable 
access to these areas of the proximal bowel not accessable 
using routine endoscopy (Figure 4). In this technique, a 
laparoscope is placed in the abdomen and the remnant 
stomach cannulated directly by trocar. The obturator is 
removed and the endoscope (previously sterilized) is passed 
in the operative field directly into the remnant stomach. 
The view and approach to the remnant stomach, pylorus 
and duodenum up to the jejunojejunostomy is relatively 
normal. This will allow for visualization, clearing and if 
necessary coagulation or clipping hemostatic procedures 
for any visible likely source of hemorrhage. This approach 
is to be recommended over heroic efforts to gain access 
to the duodenum and afferent limb by endoscopic passage 
through the jejunojejunostomy. In the latter procedure, 
considerable effort must be made to telescope the bowel 
unto the advancing instrument preferably a pediatric 
colonoscope. 

Dumping Syndrome is common initially in patients under- 
going the Roux-en-Y gastric bypass. 52-56 This can usually be 
treated by the careful selection of diet including avoidance of 
high-carbohydrate liquid diets as well as separation of solids 
and liquids in a meal. As stated above, vitamin deficiency can 
usually be avoided by the life-long maintenance of liquid or 
chewable multivitamins. 



Given the restriction and small capacity of the gastric 
pouch, internists and gastroenterologist must be mindful of 
the fact that prolonged retention of food and drugs in the 
pouch is part of the restriction. One must particularly avoid 
pharmaceutical agents that have a propensity for ulceration 
including tetracycline, potassium chloride, aspirin or non- 
steroidal anti-inflammatory drugs. Once again, preference 
should be given to the administration of non-ulcerating 
chewable or liquid pharmaceutical agents. 

A unique problem occurs in evaluating and treating patients 
with gallstone-induced cholangitis, pancreatitis or biliary 
obstruction from strictures or tumors. 57-63 Once again the 
optimal approach is via translaparoscopic gastroscopic 
passage through an operatively place trocar directly into the 
remnant stomach. 57 ' 61 In this instance, a sterilized duodeno- 
scope is passed under observation in the operative field 
directly through the trocar and rapidly through the pylorus into 
the second portion of the duodenum (Figure 5). If necessary, 
the patient can be placed transiently in a decubitus position 
although with minor modification a supine position on the 
operative table is satisfactory. The views of the periampullary 
area and the major and minor papillae are quite normal and 
the approach via endoscopic retrograde cholangiopancreato- 
graphy (ERCP) should be considered identical to that 
encountered in standard ERCP under moderate sedation or 
general anesthesia. In this instance however, special atten- 
tion must be made to having routine fluoroscopic imagery 
together with all necessary ERCP supply items and adequate 
personnel to assist in the often delicate maneuvering 
necessary to gain access to the bile duct and pancreatic duct. 

In a few instances, others have gained access to the 
duodenal sweep via a retrograde passage through the mouth 
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and jejunojejunostomy. If necessary this route can be 
facilitated by advancing a transhepatic guide wire to the 
jejunojejunostomy, which is then grabbed by the duodeno- 
scope and the instrument assisted in advancement in a 
retrograde fashion to the papilla. Once again, routine ERCP 
techniques can be applied, however in this instance just as in 
the case of retrograde passage through a standard Bilroth II 
anastomosis, proper reverse sphincterotomes should be 
available, as the view through the duodenoscope is 180 
degrees opposite that routinely encountered through standard 
ERCP techniques. Though this latter technique, i.e., passing a 
duodenoscope retrograde through the duodenum to the 
papilla may have the advantage of avoiding a translaparo- 
scopic approach, a standard approach through the pylorus 
into the duodenum at laparoscopy renders the visualization of 
the papilla completely normal and avoids the necessity for 
non-standard techniques. 



SUMMARY AND CONCLUSION 

Bariatric surgery is now extremely common in the United 
States and indeed in much of the northern hemisphere. 
Profound changes in the anatomy and physiology do occur 
that are responsible to the dramatic loss of weight desired 
by patients. The clinician must be available that during the 
early and late post-operative period there can be serious 
consequences by virtue of the altered anatomy and physio- 
logy for nutrient absorption. 
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